Endurance exercise decreases protein synthesis and ER-mitochondria contacts in mice skeletal muscle.
Exercise is important to maintain skeletal muscle mass through stimulation of protein synthesis, which is a major ATP-consuming process for cells. However, muscle cells have to face high-energy demand during contraction. The present study aimed to investigate protein synthesis regulation during aerobic exercise in mouse hindlimb muscles. Male C57Bl/6J mice ran at 12 m/min for 45 min or at 12 m/min for the first 25 min followed by a progressive increase in velocity up to 20m/min for the last 20 min. Animals were injected I.P. with 40 nmol/g of body weight of puromycin and sacrificed by cervical dislocation immediately after exercise cessation. Analysis of gastrocnemius, plantaris, quadriceps, soleus and tibialis anterior muscles revealed a decrease in protein translation assessed by puromycin incorporation, without significant differences among muscles or running intensities. The reduction of protein synthesis was associated with a marked inhibition of mTORC1-dependent phosphorylation of 4EBP1, a mechanism consistent with reduced translation initiation. A slight activation of AMPK consecutive to the running session was measured but did not correlate with mTORC1 inhibition. More importantly, exercise resulted in a strong upregulation of REDD1 protein and gene expressions, while transcriptional regulation of other recognized exercise-induced genes (IL6, KLF15, and Rcan1) did not change. Consistently with the recently discovered role of REDD1 on mitochondria-associated membranes, we observed a decrease in mitochondria-ER interaction following exercise. Collectively, these data raise questions concerning the role of MAM disruption in the regulation of muscle proteostasis during exercise and, more generally, in cell adaptation to metabolic stress.